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DESCRIPTION 

MET HOD OF STABILI ZXMCL^MLZJtME --AND EN ZYME CQMPQSITXQN 

Technical Field 

The present invention relates to a method of stabilizing 
an enzyme contained in a medium and an enzyme composition, 
with regard to a control substance. The control substance 
is used to fulfill the following roles, that is, those 
containing a certain amount of an enzyme as a component are 
used as the control substance and applied to an analyzer in 
an test for measuring the amount of the enzyme contained in 
human blood, whereby the analyzer inspects whether or not an 
accurate value of the enzyme can be detected. Alternatively, 
the numerical value of measurement of the control substance 
is previously obtained, whereby an accurate amount of the 
enzyme is obtained from the measurement value obtained in an 
actual specimen by proportioning. 

Background Art 

Aspartate aminotoransf erase EC 2.6.1.1 (hereinafter 
abbreviated to AST) is an enzyme capable of producing glutamic 
acid and oxaloacetic acid from aspartic acid and a - 
ketoglutaric acid and mainly exists in heart, liver and 
skeletal muscle, and is a useful index for diagnosis of acute 
hepatitis, chronic hepatitis and cardiac infarction. 



Alanine aminotoransf erase EC 2.6.1.2 (hereinafter 
abbreviated to ALT) is an enzyme capable of producing glutamic 
acid and pyruvic acid from alanine and a -ketoglutaric acid 
and mainly exists in liver, kidney and heart, and jl s a useful 
index for cli nical diag nos is s imilar to_AS_T_, , 

In an ordinary test performed to measure the amount of 
AST and ALT contained in blood, the control substance is often 
used . 

Accordingly, handling of the control substance has 
become important to secure the stability and reliability of 
an test value in an ordinary test and to perform a clinical 
trial to which an accurate and high-level technique is 
required. For example, in case the measurement value of AST 
or ALT contained in human blood is detected, a control 
substance containing AST or ALT is used. However, it is 
necessary to sufficiently stabilize the enzyme activity of 
AST or ALT as an unstable enzyme incorporated in the control 
substance to sufficiently fulfill the roles of the control 
substance described above. 

From such a point of view, the prior arts with the object 
of stabilizing the enzyme incorporated in the control 
substance are disclosed in Unexamined Patent Publication 
(Kokai) No. Sho 55-141194, Unexamined Patent Publication 
(Kokai) No. Sho 56-148291 and Unexamined Patent Publication 
(Kokai) No. Sho 57-45453. In these prior arts, ethylene 
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is different from that of common human serum (Japan Clinical 
Chemistry Society, Scientific Liaison Committee, Clinical 
Chemistry Vol. 25 (2), pages 135-148, 1996). 

Disclosure of the Invention 

To solve the problems described above, the present 
inventors have studied intensively based on the fact such as 
roles of amino acid to be fulfilled to the turbidity of the 
control substances and denaturation of protein . As a result . 
they have found that valine and proline particularly 
stabilize the enzyme such as AST or ALT contained in the 
control substance, thus completing the method of stabilizing 
an enzyme and enzyme composition of the present invention. 

The first feature of the method of stabilizing an enzyme 
according to the present invention is to incorporate, as a 
stabilizer for stabilizing at least one enzyme selected from 
the group consisting of aspartate aminotransferase and 
alanine aminotransferase, at least one amino acid selected 
from valine and proline in at least one medium selected from 
the group consisting of serum and buffer . With a proviso that 
said proline is incorporated in the amount which exceeds 100 
mmol/L when using said proline alone as said stabilizer in 
case an object to be stabilized is alanine aminotransferase 
and aspartate aminotransferase is not contained. 

The second feature of the method of stabilizing an 




enzyme according to the present invention is to control the 
content within a range from 0 . 5 to 100 mmol/L when using valine 
alone among valine and proline, in addition to the first 
feature . 

The third feature of the method of stabilizing an enzyme 
according to the present invention is to control the valine 
content within a range from 5 to 20 mmol/L and to control the 
proline content within a range from 10 to 500 mmol/L when using 
valine and proline in combination, in addition to the first 
feature . 

The fourth feature of the method of stabilizing an 
enzyme according to the present invention is to control the 
content within a range from 0.5 to 500 mmol/L when using 
proline alone among valine and proline for stabilization of 
aspartate aminotransferase, in addition to the first feature. 

The fifth feature of the method of stabilizing an enzyme 
according to the present invention is that said serum or buffer 
is a buffer containing a soluble protein, in addition to the 
first feature. 

The six feature of the method of stabilizing an enzyme 
according to the present invention is that said soluble 
protein is at least one soluble protein selected from the group 
consisting of albumin and gelatin, in addition to the fifth 
feature . 

The seventh feature of the method of stabilizing an 




enzyme according to the present invention is that the 
concentration of said albumin is within a range from 0.5 to 
15W/V%, in addition to the sixth feature. 

The eighth feature of the method of stabilizing an 
enzyme according to the present invention is that the 
concentration of said gelatin is within a range from 0 . 5 to 
15W/V%, in addition to the sixth feature. 

The feature of the enzyme composition is to comprise 
at least one medium selected from the group consisting of serum 
and buffer, at least one enzyme selected from the group 
consisting of aspartate aminotransferase and alanine 
aminotransferase and a stabilizer for stabilizing said enzyme, 
which is made of at least one amino acid selected from valine 
and proline , said enzyme and said stabilizer being 
incorporated in said medium. With a proviso that ^sa^^J^J^ne^ 
is incorporated in 100- mmol/L when^ 

usingjaid proline alone as said ^s^^ljLzer jLn case an object 
to be stabilized is alanine aminotransferase and aspartate 
aminotransferase is not contained. 

In the above description, the medium refers to a mother 
liquor such as solvent or dispersion medium in which an enzyme 
or a stabilizer is dissolved or dispersed, and those prepared 
by dissolving or dispersing the enzyme and stabilizer in the 
medium can be used as the control substance. In case the 
object to be test is contained in human serum, human serum 
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or a similar one prepared by treating the human serum is 
preferably used as the medium for control substance. That 
is, it is preferable to select, as the medium, those having 
properties similar to those of the object to be examined. 

As the medium, for example, serum and buff er can be used. 
The serum refers to human serum, serum of other animals, or 
treated serums in a broad sense. The serum and buffer may 
be a buffer containing a soluble protein solution. 
Hereinafter, aspartate aminotransferase is abbreviated to 
AST, while alanine aminotransferase is abbreviated to as ALT. 

Valine and proline as the stabilizer for stabilizing 
AST and ALT are used alone or in combination thereof. As a 
matter of course, these stabilizers are used to stabilize AST 
and ALT alone or in combination, thereby to exert good effect. 
However, the case of using as the stabilizer to other enzymes 
is also included in the scope of the present invention. When 
using proline alone to stabilize ALT, the amount of proline 
preferably exceeds 100 mmol/L. 

In the features described above, those containing AST 
as the enzyme in the medium can be used as the control substance , 
typically, in case the amount of AST contained in human blood 
is measured. Those containing ALT as the enzyme in the medium 
can be used as the control substance, typically, in case the 
amount of ALT contained in human blood is measured. 

The origin of AST and ALT to be incorporated in the 
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control substance includes, but is not specifically limited 
to, biological substance such as bovine heart, pig heart, 
human heart, serum, red blood cell and urine, those prepared 
by cultivating human cells or those prepared by cultivating 
a transformingcell integrated with a human-derived gene. In 
this case, the content of AST and that of ALT are respectively 
controlled within a range from 5 to 1000 U/L. and preferably 

from 30 to 500 U/L. 

In the features described above, when the medium is 
serum, the control substance contains an enzyme and amino acid 
as the stabilizer in serum. 

In the features described above, when the medium is 
buffer, for example, a BES buffer prepared by dissolving 
bovine serum albumin can be used. However, those prepared 
by dissolving various substances in buffer can be used to have 
chemically or physically similar properties corresponding to 
types and states of the object to be examined (strictly a 
medium of the object to be examined) to be subjected actually 
to an examining apparatus. The present invention also 
includes such a case. 

The buffer used in the present invention includes, for 
example, organic amine and Good's buffers whose pH can be 
adjusted appropriately within a range from 6.0 to 8.5; and 
biochemical buffers such as citric acid- sodium diphosphate 
buffer, hydrochloric acid-sodium veronal-sodium acetate 
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buffer, potassium monophosphate- sodium diphosphate buffer, 
potassium monophosphate-borate buffer, potassium 
monophosphate-sodium hydroxide buffer, hydrochloric acid- 
collidine buffer, hydrochloric acid- sodium veronal buffer, 
hydrochloric acid- tris (hydroxymethyl ) aminomethane buffer, 
hydrochloric acid-borate buffer, boric acid- sodium carbonate 
buffer, boric acid-borate buffer, hydrochloric acid- 
aminomethylpropanediol buffer, ammonium chloride-ammonia 
buffer, glycine-sodium hydroxide buffer, boric acid-sodium 
hydroxide buffer, hydrochloric acid- sodium dimethylglycine 
buffer, borate-sodium hydroxide buffer, borate-sodium 
carbonate buffer, S6rensen buffer, glycine-sodium chloride- 
hydrochloric acid buffer, sodium dicitrate-hydrochloric acid 
buffer, sodium diacetate-sodium hydroxide buffer, borate- 
sodium hydrochloride buffer, Michaerlis buffer, sodium 
veronal-sodium acetate-hydrochloric acid buffer, Clark- 
Lub's buffer, boric acid-potassium hydrochloride-sodium 
hydroxide buffer. Atkins-Pantin buffer, Palitzsch buffer, 
Kolthoff buffer. Mcllvaine buffer, Hasting-Sendroy buffer, 
Britton-Robinson buffer, maleate buf f er , tris-maleate buffer . 
veronal buffer and veronal-acetate buffer. Buffers other 
than these buffers can also be used as far as they have 
buffering capacity at the pH within a range from 6.0 to 8.5. 

The organic amine buffer includes, for example, 
diethanolamine buffer, 2 -ethylamlnoethanol buffer, 2- 
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amino-2-methyl-l-propanol and N-methyl-D-glucamine . 

The Good's buffer includes, for example, MES (2-(N- 
Morphilino)ethanesulfonic acid) buffer, Bis-Tris (Bis(2- 
hydroxyethyDiminotr is (hydroxymethyl) methane) buffer, ADA 
(N- ( 2-Acetamido) iminodiacetic acid) buffer. PIPES 
(Piperazine-N,N' -bis ( 2-ethanesulf onic acid) buffer, ACES 
( N - ( 2 - Acetamido ) - 2 - arainoethanesulf onic acid) buffer. MOPSO 
(3-(N-Morpholino)-2-hydroxypropanesulfonic acid) buffer. 
BES (N,N-Bis(2-hydroxyethyl) - 2 -aminoethanesulf onic acid) 
buffer. MOPS ( 3 - (N-Morpholino ) propanesulf onic acid) buffer. 
TES (N-Tris(hydroxymethyl)methyl-2-aminoethanesulfonic 
acid) buffer, HEPES ( N-2 -hydroxyethylpiperazine-N ' - 2 - 
ethanesulfonic acid) buffer. DIPSO ( 3- [N.N-Bis ( 2- 
hydroxyethyl ) amino] -2 -hydroxypropanesulf onic acid) buffer. 
TAPSO ( N- Tr is ( hydroxymethyl ) methyl - 2 -hydroxy- 3 - 
aminopropanesulfonic acid) buffer, POPSO (Piperazine- 
N.N' -bis ( 2 -hydroxypropanesulf onic acid) buffer, HEPPSO 
(N-2-hydroxyethylpiprrazine-N-2-hydroxypropane-3-sulfonic 

acid) buffer. EPPS (N-2-Hydroxyethylpiperazine-N' -3- 
propanesulfonic acid, another name: HEPPS) buffer. Tricine 
(Tris( hydroxymethyl )methylglycine) buffer, Bicine (N,N- 
bis( 2 -hydroxyethyl) glycine) buffer, TAPS (N- 
t r is ( hydroxymethyl ) methyl - 3 - aminopropanesulfonic acid ) 
buffer, CHES ( 2 -( Cyclohexylamino ) ethanesulfonic acid) 
buffer, CAPSO ( 3-N-Cyclohexylamino-2-ydroxypropanesulf onic 
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acid) buffer and CAPS ( 3-Cyclohexylaminopropanesulf onic 
acid) buffer. 

When using the organic amine buffer, it may be used as 
an aqueous medium whose concentration was adjusted within a 
range from 20 mM to 2 M, preferably from 20 mM to 1 M. and 
most preferably from 20 mM to 500 mM. Preferable aqueous 
medium is specifically purified water, and coenzymes, soluble 
salts, surfactants, stabilizers and antiseptics may also be 
appropriately incorporated. 

When using the Good's buffer or biochemical buffer, it 
may be used after adjusting the concentration within a range 
from 20 mM to 1 M, preferably from 20 mM to 500 mM. and most 
preferably from 20 mM to 300 mM. 

In the features described above, when the medium is a 
soluble protein solution, the soluble protein solution 
includes aqueous solutions of BSA, human serum albumin (HSA) 
and gelatin and these aqueous solutions can be used alone or 
in combination. In this case, the concentration of albumin 
and that of gelatin are respectively within a range from 0.5 
to 15W/V%. When the medium is serum, the buffers described 
above can also be appropriately used. 

In case the enzyme is stabilized by using valine or 
proline, valine and proline are not added in a large amount 
so that the resulting control substance has neither high 
specific gravity, nor high viscosity. Furthermore, valine 
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and proline did not exert a negative influence on 
stabilization of enzymes other than AST and ALT, for example, 
alkaline phosphatase (ALP) (ES. 3.1.3.1), creatine kinase 
(CK) (EC. 2.7.3.2), lactate dehydrogenase (LDH) (EC. 
1.1.1.27) and 7 -glutamyl transferase ( 7 -GTP) (EC . 2.3.2.2). 
With regard to the amount of each enzyme to be added, for 
example, the amount of ALP is preferably within a range from 
9 to 6500 U/L. particularly preferably from 45 to 1300 U/L; 
the amount of CK is preferably within a range from 6 to 4000 
U/L, particularly preferably from 30 to 800 U/L; the amount 
of LDH is preferably within a range from 8 to 4000 U/L. 
particularly preferably from 40 to 800 U/L; and the amount 
of 7 -GTP is preferably within a range from 2 to 1200 U/L. 
particularly preferably from 10 to 800 U/L. 

When using valine or proline as the stabilizer of the 
control substance containing at least one enzyme selected 
from the group consisting of AST and ALT, thecontent of valine^ 
used alone is controlled within a range from 0 . 5 to 100mmol/L^ 
More preferably, the content of valine is controlled within 
a range from 10 to 20 mmol/L. It is made possible to exert 
good stabilization effect and to enable physical and chemical 
properties to bear resemblance to those of serum as the object 
to be examined by controlling each content within the above 
range . 

The content of proline used alone is controlled within 
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a range from 0 . 5 to 500 mmol/L. More preferably, the content 
oTproline is controlled within a range from 100jt<3 500 mmql/_L^_ 
When using proline alone to stabilize ALT (in case of 
containing no AST) , proline ispref erably incorporated inthe 
amount which exceeds 100 mmol/L, more preferably within a 
range from 200 to 500 mmol/L, and most preferably fromJ300 

to 500 mmol/L. 

With regard to the content when using valine and proline 
in combination, for example, the content of valine_is 



controlled within a range from 5 to 20 mmol/L. the content 
of proline is controlled within arrange from 10 to 500 mmol/L, 
and the total content of them used in combination is controlled 
within a range from 15 to 520 mmol/L. 

■■■iiTls made possible to exert good stabilization effect 
and to enable physical and chemical properties to bear 
resemblance to those of serum as the object to be examined 
by controlling each content within the above range. Thus, 
it is made possible to continually make physical and chemical 
properties of the control substance resemble to those of serum 
as the object to be examined, secure the stability, obtain 
the reliability of the resulting data, and eliminates a 
difference between equipments where the examination is 
performed . 

According to the method of stabilizing an enzyme based 
on the feature of the present invention, it is made possible 
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to inhibit denaturat ion of AST or ALT or a combination thereof 
in a medium thereby to stabilize them by incorporating valine 
and proline alone or in combination. 

It is also made possible to stabilize AST or ALT by the 
stabilizer and to obtain stable and accurate detected data 
in the examination whose object to be examined is AST or ALT. 
By using valine or proline or a combination thereof as the 
stabilizer to AST or ALT. particularly, these enzymes can be 
sufficiently stabilized by a small content of valine or 
proline . 

According to the method of stabilizing an enzyme based 
on the feature of the present invention, it is made possible 
to use the control substance wherein AST or ALT as well as 
valine or proline as the stabilizer thereof are added in serum 
as the medium and to detect under good environment which is 
physically and chemically similar when AST or ALT contained 
in serum is detected by using the medium as serum. 

Similarly, AST or ALT can be stabilized with valine or 
proline as the stabilizer in a stable medium such as buffer 
by using the medium as the buffer. As a matter of course, 
a control substance having physical and chemical properties 
similar to those of the object to be examined (solvent) by 
optionally dissolving various components in the buffer. 

In the method of stabilizing an enzyme based on the 
feature of the present invention, when using valine alone 
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among valine and proline, AST or ALT can be satisfactorily 
stabilized by controlling the content within a range from 0.5 

to 100 mmol/L. 

In the method of stabilizing an enzyme based on the 
feature of the present invention, when using valine and 
proline in combination. AST or ALT can be satisfactorily 
stabilized by controlling the valine content within a range 
from 5 to 20 mmol/L and controlling the proline content within 
a range from 10 to 500 mmol/L. 

In the method of stabilizing an enzyme based on the 
feature of the present invention, when using proline alone 
among valine and proline, AST or ALT can be satisfactorily 
stabilized by controlling the content within a range from 0.5 

to 500 mmol/L. 

In the method of stabilizing an enzyme based on the 
feature of the present invention, in case the serum or buffer 
is buffer containing a soluble protein, AST or ALT as the 
stabilizer can be satisfactorily stabilized by valine or 
proline . 

In case the soluble protein is at least one soluble 
protein selected from the group consisting of albumin and 
gelatin. AST or ALT can be stabilized by valine or proline 
as the stabilizer in a buffer containing albumin or gelatin. 
In this case, AST and ALT can be preferably stabilized when 
the concentration of albumin and that of gelatin are 
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respectively within a range from 0.5 to 15W/V%. 

In the method of stabilizing an enzyme based on the 
feature of the present invention, in case at least one medium 
selected from the group consisting of serum and buffer 
contains ALT and does not contain AST, ALT can be preferably 
stabilized by incorporating proline in the amount which 
exceeds 100 mmol/L when using proline alone as the stabilizer 
for stabilizing ALT. 

According to the enzyme composition of the present 
invention, there can be provided an enzyme composition, which 
is not liable to cause denaturation of AST and/or ALT and can 
exist in the stable state, by incorporating at least one enzyme 
selected from the group consisting of AST and ALT and the 
stabilizer for stabilizing the enzyme, which is made of at 
least one amino acid selected from valine and proline in at 
least one medium selected from the group consisting of serum 
and buffer. Therefore, it is made possible to obtain stable 
and accurate detected data by using such an enzyme composition, 
as the control substance, in the examination whose object to 
be examined is AST or ALT. 

Best Mode for Carrying Out the Invention 

Examples of the preparation of a control substance 
comprising valine or proline as a stabilizer and AST or ALT 
as an enzyme component according to the present invention will 
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now be described. 

Using human serum (manufactured by TORINA CO. 
(Switzerland)), an endogenous enzyme is devitalized by 
previously subjecting to a heat treatment at 56^ for four 
hours and then sterilized by filtration using a membrane 
filter of 0.2 Mm in pore size (solution thus obtained is 
referred to as a human serum base). For example, 10 mmol/L 
of valine is dissolved in this human serum base (medium) and 
a certain amount of AST or ALT is dissolved furthermore, 
thereby making it possible to obtain a control substance 
containing valine as a stabilizer and AST or ALT. 

For example, 300 mmol/L of proline is dissolved in the 
human serum base and a certain amount of AST or ALT is dissolved 
furthermore, thereby making it possible to obtain a control 
substance containing proline as a stabilizer and AST or ALT. 

Similarly, examples of the preparation of a control 
substance comprising valine or proline as a stabilizer, AST 
or ALT as an enzyme component and a buffer as a medium according 
to the present invention will now be described. 

Bovine serum albumin of 3W/V% (manufactured by INTERGEN 
CO. (U.S. A)) is incorporated in a BES buffer (20 mmol/L) and 
then sterilized by filtration (pH 7.4, solution thus obtained 
is referred to as a BSA base ) . For example , 10 mmol/L of valine 
is dissolved in this BSA base and a certain amount of AST or 
ALT is dissolved furthermore, thereby making it possible to 
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obtain a control substance containing valine as a stabilizer 
and AST or ALT in the buffer medium. 

For example, 300 mmol/L of proline is dissolved in the 
BSA base and a certain amount of AST or ALT is dissolved 
furthermore, thereby making it possible to obtain a control 
substance containing proline as a stabilizer and AST or ALT 
in the buffer medium. 

Furthermore, the control substance obtained by the 
method of the present invention is in the state of liquid on 
common use, but may be in the state other than liquid, such 
as freeze-dried product, cold-stored product and ^frozen- 
liquid product. 

Examples 

The following examples further illustrate the present 
invention, but the present invention is not limited by the 
examples . 
Example 1 

Confirmation of stabilization effect of various amino 
acids on AST or ALT in control substance 

Using a human serum base and a BSA base as a medium, 
control substances were prepared respectively by adding, as 
a stabilizer, no amino acid, valine (10 mmol/L) as amino acid, 
proline (10 mmol/L) or other amino acid (10 mmol/L, provided 
that 1 mmol/L in case of tyrosine) to the respective mediums 



and then adding . as an enzyme . AST ( about 100 U/L ) or ALT ( about 
100 U/L) . 

The respective control substances thus obtained were 
stored at 45t: for four days and the residual activity of AST 
and ALT contained in the respective control substances was 
measured . 

AST used herein is AST derived from a human liver gene 
recombinant (hereinafter referred to as r-AST) manufactured 
by AS AH I CHEMICAL INDUSTRIES CO., LTD. (manufacturing No. 
T-70) . ALT used herein is ALT derived from a human liver gene 
recombinant (hereinafter referred to as r-ALT) manufactured 
by ASAHI CHEMICAL INDUSTRIES CO., LTD. (manufacturing No. 
T-71). Furthermore, the human serum base used herein is a 
human serum base prepared by previously subjecting human 
serum to a heat treatment at 56^ for four hours thereby to 
devitalize an endogenous enzyme, followed by sterilization 
by filtration using a membrane filter of 0.2 Aim in a pore 
diameter. The BSA base used herein is BES buffer (20 mmol/L) 
containing 3W/V% BSA. 

With regard to the residual activity of AST and that 
of ALT, the residual activity of AST was measured by using 
an AST reagent L "KOKUSAI" manufactured by INTERNATIONAL 
REAGENTS CORPORATION. The residual activity of ALT was 
measured by using an ALT reagent L "KOKUSAI" manufactured by 
INTERNATIONAL REAGENTS CORPORATION. 




The results are shown in Table 1. 
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As is apparent from Table 1, valine and proline exerted 
preferable stabilization effect on AST and ALT. 
Example 2 

Confirmation of stabilization effect of valine on AST 
or ALT in control substance 

Valine, r-AST and r-ALT were added to a human serum base 
and a BSA base in the concentration of about 100 U/L and, after 
storage at 45 V, for four days, the residual activity was 
measured. The measurement of the activity of AST and ALT was 
performed in the same manner as in Example 1. 

The results are shown in Table 2 . 
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As is apparent from Table 2, the residual activity of 
AST and that of ALT were respectively 53% and 32% in case of 
no addition of valine in the BSA base, while the residual 
activity of AST and that of ALT became 65% and 38% respectively 
by adding 0.5 mmol/L of valine, thus improving the stability. 
The residual activity of AST and that of ALT were respectively 
85% and 62% when the concentration of valine is 10 mmol/L, 
while the residual activity of AST and that of ALT were 
respectively 82% and 65% when the concentration of valine is 
20 mmol/L . Furthermore , the residual activity of AST and that 
of ALT were respectively 82% and 65% when the concentration 
of valine is 100 mmol/L. 

Similarly, the residual activity of AST and that of ALT 
were respectively 41% and 20% in case of no addition of valine 
in the human serum base, while the residual activity of AST 
and that of ALT became 47% and 28% respectively by adding 0.5 
mmol/L of valine, thus improving the stability. The residual 
activity of AST and that of ALT were respectively 71% and 55% 
when the concentration of valine is 10 mmol/L, while the 
residual activity of AST and that of ALT were respectively 
73% and 56% when the concentration of valine is 20 mmol/L. 
Furthermore, the residual activity of AST and that of ALT were 
respectively 72% and 55% when the concentration of valine is 
100 mmol/L. 

As is apparent from the above description, the 



concentration of valine is preferably controlled within a 
range from 0.5 to 100 mmol/L, and more preferably from 10 to 
20 mmol/L. 
Example 3 

Confirmation of stabilization effect of proline on AST 
or ALT in control substance 

Using a human serum base and a BSA base as a medium, 
control substances were prepared respectively by adding, as 
a stabilizer, no proline and proline in the amount of 0 , 5, 
10, 100, 300 or 500 mmol/L to the respective mediums and then 
adding, as an enzyme, r-AST (about 100 U/L) or r-ALT (about 
100 U/L). The respective control substances thus obtained 
were stored at 45t; for four days and the residual activity 
of AST and ALT contained in the respective control substances 
was measured. The results are shown in Table 3. 
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As is apparent from Table 3, the residual activity of 
AST and that of ALT were respectively 53% and 32% in case of 
no addition of proline in the BSA base, while the residual 
activity of AST and that of ALT became 60% and 41% respectively 
by adding 0 . 5 mmol/L of proline , thus improving the stability. 
The residual activity of AST and that of ALT became 74% and 
69% respectively by adding 100 mmol/L of proline. 
Furthermore, the residual activity of AST and that of ALT were 
respectively 84% and 84% when the concentration of proline 
is 300 mmol/L , while the residual activity of AST and that 
of ALT were respectively 84% and 85% when the concentration 
of proline is 500 mmol/L. 

Similarly, the residual activity of AST and that of ALT 
were respectively 41% and 20% in case of no addition of proline 
in the human serum base, while the residual activity of AST 
and that of ALT became 49% and 34% respectively by adding 0.5 
mmol/L of proline, thus improving the stability. The 
residual activity of AST and that of ALT became 67% and 65% 
respectively by adding 100 mmol/L of proline, while the 
residual activity of AST and that of ALT became 82% and 83% 
respectively by adding 300 mmol/L of proline. Furthermore, 
the residual activity of AST and that of ALT were respectively 
85% and 88% when the concentration of proline is 500 mmol/L. 

As is apparent from the above description, the 
concentration of proline is preferably controlled within a 



range from 0.5 to 500 mmol/L, and more preferably from 100 
to 500 mmol/L. With regard to the concentration of proline 
to stabilization of ALT, it has been found that the 
concentration preferably exceeds 100 mmol/L and is less than 
2.5 mol/L, and most preferably within a range from 300 to 500 
mmol/L . 
Example 4 

Confirmation of stabilization effect of combination of 
valine and proline on AST or ALT in control substance 

Valine, proline, r-AST and r-ALT were added to a human 
serum base in the concentration of about 100 U/L and, after 
storage at 45^ for four days, the residual activity was 
measured. The measurement of the activity of AST and ALT was 
performed in the same manner as in Example 1. The results 
are shown in Table 4 . 
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As is apparent from Table 4, the retention of AST was 
41% in case of no addition of amino acid, while the retention 
of AST became 52% by adding 5 mmol/L of valine alone and the 
residual activity of AST became 54% by adding 10 mmol/L of 
proline alone and, furthermore, the retention of AST became 
66% by adding 5 mmol/L of valine and 10 mmol/L of proline, 
thus improving the stability as compared with the case when 
using each amino acid alone. 

The residual activity of AST was 20% in case of no 
addition of amino acid, while the residual activity of AST 
became 33% by adding 5 mmol/L of valine alone and the residual 
activity of AST became 43% by adding 10 mmol/L of proline alone 
and, furthermore, the residual activity of AST became 54% by 
adding 5 mmol/L of valine and 10 mmol/L of proline, thus 
improving the stability as compared with the case when using 
each amino acid alone. 

The residual activity of AST was 78% and that of ALT 
was 79% when using 20 mmol/L of valine in combination with 
10 mmol/L of proline, while the residual activity of AST was 
84% and that of ALT was 85% when using 20 mmol/L of valine 
in combination with 100 mmol/L of proline, the residual 
activity of AST was 90% and that of ALT was 92% when using 
20 mmol/L of valine in combination with 300 mmol/L of proline, 
and the retention of AST was 94% and that of ALT was 94% when 
using 20 mmol/L of valine in combination with 500 mmol/L of 
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proline . 

As is apparent from the above description, when using 
valine in combination with proline, the concentration of 
valine is preferably controlled within a range from 5 to 20 
mmol/L, the concentration of proline is preferably controlled 
within a range from 10 to 500 mmol/L, and the total 
concentration of valine and proline is preferably controlled 
within a range from 15 to 520 mmol/L. At the concentration 
described above, the specific gravity and viscosity bear 
resemblance to those of human serum. 
Example 5 

Confirmation of stabilization effect of valine or 
proline on AST or ALT in control substance 

Control substances were prepared respectively by adding, 
as a stabilizer, 10 mmol/L of valine and 300 mmol/L of proline, 
no valine or no proline to a human serum base and then adding 
various AST(s) and ALT ( s ) derived from different origins in 
the concentration of about 100 U/L. The respective control 
substances thus obtained were stored at 45T3 for four days 
and the residual activity was measured. In the same operation 
as in Example 1, the measurement of the activity of AST and 
ALT was performed. The results are shown in Table 5. 
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As is apparent from Table 5, valine and proline exerted 
the stabilization effect on various AST(s) and ALT ( s ) derived 
from different origins. 

Industrial Applicability 

A method of stabilizing an enzyme and an enzyme 
composition of the present invention are concerned with a 
control substance used in medical examination and are capable 
of sufficiently stabilizing AST or ALT contained in serum, 
a buffer or a medium such as soluble protein solution. Thus, 
the present invention has industrial applicability by 
providing a method of and a material for obtaining accurate 
and stable examined data in the field of the medical clinical 
examination . 



